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(57) Abstract 



The invention relates to a laid-yam fab- 
ric serving as a reinforcement material in the 
manufacture of fibre composites, and compris- 
ing a connecting thread system and reinforce- 
ment threads (2) inserted into said thread sys- 
tem. The laid-yam fabric forms a transversely 
elastic tube-like means (1) which is arranged 
to be passed over a core in order to forin or 
to be comprised in said fibre composite. The 
invention likewise concerns a method of pro- 
ducing preforms for the manufacture of fibre 
composites, using such a transversely elastic, 
tube-like laid-yam fabric. The laid-yam fab- 
ric is applied on a core by die tube-like means 
(1) being passed over said core in such a man- 
ner that said tube-like means (1), on account 
of its transverse elasticity, drapes itself closely 
about said core. The laid-yam fabric is then in- 
jected with thermosetting plastics, alternatively 
is heated, if the fabric is made from thermo- 
plastic hybrid yams. 




FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


Lesotho 


SI 


Slovenia 


AM 


Amienia 


FI 


Finland 


LT 


Lithuania 


SK 


Slovakia 


AT 


Austria 


FR 


France 


LU 


Luxembouig 


SN 


Senegal 


AU 


Ausiralta 


OA 


Gabon 


LV 


Latvia 


SZ 


Swaziland 


AZ 


Azeibaijan 


GB 


United Kingdom 


MC 


Monaco 


TD 


Chad 


BA 


Bosnia and Heixegovina 


GE 


Geoista 


MD 


Republic of Moldova 


TC 


Togo 


BB 


BaHudos 


GH 


Ghana 


MG 


Madagascar 


TJ 


Tajikistan 


BE 


Belgium 


GN 


Guinea 


MK 


The fomer Yi^oslav 


TM 


Turkmcnbtan 


BF 


Buiicina Faw 


GR 


Greece 




Republic of Macedonia 


TR 


Turkey 


EG 


Bulgaria 


HU 


Hungaiy 


ML 


Mali 


TT 


THnidad and Tobago 


BJ 


Benin 


IB 


Irelmd 


MN 


Mongolia 


UA 


Ukraine 


BR 


Brazil 


IL 


Israel 


MR 


Mauritania 


UG 


Uganda 


BY 


Belanu 


IS 


Iceland 


MW 


Malawi 


US 


United States of America 


CA 


Canada 


IT 


Italy 


MX 


McKico 


uz 


Uzbddsian 


CF 


Cfentnl African Rqniblic 


JP 


Japan 


NE 


Niger 


VN 


Viet Nam 


CG 


Congo 


KE 


Kenya 


NL 


Netheriands 


YU 


YugoiUvia 


CH 


Swiueriand 


KG 


Kyrgyzsian 


NO 


Norway 


ZW 


Zimbabwe 


CI 


cote d'lvoire 


KP 


Democratic People's 


NZ 


New Zealand 






CM 


Cameroon 




Republic of Koiea 


PL 


Poland 






CN 


China 


KR 


Republic of Koiei 


PT 


Portugal 






cu 


Cuba 


KZ 


KazaJutan 


RO 


Romania 






cz 


Czech Republic 


LC 


Saint Lucia 


RU 


Russian Fedcniion 






DB 


Germany 


LI 


Liechtenstein 


SD 


Sudan 






DK 


Dcnmatk 


LK 


Sri Lmta 


SB 


Sweden 






EE 


Estonia 


LR 


Uberia 


SG 


Singapore 







wo 99/63141 



PCT/SE98/00901 



LAID-YARN FABRIC 

Field of Invention 

The present invention relates to a laid-yarn fabric 
serving as a reinforcement material in the manufacture of 
5 fibre composites, and comprising a connecting thread sys- 
tem and reinforcement threads inserted into said thread 
system. 

The invention likewise relates to a method of pro- 
ducing preforms for the manufacture of fibre composites 
10 according to which method the laid-yarn fabric is depos- 
ited on a core and is injected with thermosetting 
plastics, alternatively is heated, when the fabric is 
made from thermoplastic hybrid yarns. 

15 Technical Background 

In the manufacture of fibre composites it is known 
to use laid-yarn fabrics consisting of a connecting 
thread system in which are inserted reinforcement threads 
of e.g. polymer materials, metal or glass fibres or a 
20 mixture of such materials. To produce a fibre composite 

one or several laid-yarn fabrics are draped on a core and 
shaped to the core geometry, whereupon a thermosetting 
plastics is applied on the fabric or fabrics and allowed 
to set. Alternatively, when the fabric is made from a 
25 thermoplastic hybrid yarn, heat is supplied to the laid- 
yarn fabric. In both cases the reinforcement threads 
serve as reinforcement in the finished fibre composite. 
It is essential that the laid-yarn fabric is pliable and 
shape-adaptable so as to narrowly follow the contours of 
30 the core to ensure that the finished fibre composite will 
closely resemble the shape of the core. 

A drawback found in prior-art laid-yarn fabrics is 
that they may be difficult to drape about a core of 
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irregular shape, such as an elongate shape comprising one 
or several protrusions or depressions. 

This drawback is particularly noticeable in multi- 
axial laid-yarn fabrics, i.e. in laid-yarn fabrics com- 
5 prising several layers of reinforcement threads running 
in different directions relative to one another. The 
multiaxial laid-yarn fabrics are advantageous inasmuch as 
they exhibit excellent tensile strength in all direc- 
tions, but disadvantageous because of their poor 
10 drapability. 

Summary of the Invention 

The object of the invention thus is to provide a 
laid-yarn fabric exhibiting satisfactory drapability also 
15 with respect to irregularly shaped cores, and a method 
employing the inventive laid-yarn fabric in order to 
produce preforms for the manufacture of fibre composites. 
The object is also to provide a method by means of which 
satisfactory tensile strength in several directions is 
20 obtained in the composite formed on the core while at the 
same time the ability to closely imitate the shape of the 
core is maintained. 

The first-mentioned object is achieved in accordance 
with the teachings of the invention by means of a laid- 
25 yarn fabric forming a transversely elastic tube-like 

means which is arranged to be passed over a core in order 
to form or to be comprised in said fibre composite. In 
the manufacture of a fibre composite by means of the 
inventive method the fabric is applied on the core in 
30 that the tube-like means is passed over the core in such 
a manner that the laid-yarn fabric, on account of its 
elasticity, drapes itself closely about the core. 

Owing to the elasticity of the laid-yarn fabric in 
the transverse direction, the tube-^like means clings 
35 closely to the core, adapting itself to and adopting the 
shape of the core without creasing, also when used on 
cores of irregular shapes. 
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In accordance with one embodiment of the laid-yarn 
fabric the reinforcement threads are arranged essentially 
in parallel with the longitudinal extension of the tube- 
like means. 

5 In accordance with another embodiment, the rein- 

forcement threads are arranged at an angle to the longi- 
tudinal extension of the tube-like means. 

In accordance with yet another embodiment, the 
reinforcement threads run in a zigzag pattern in the 
10 longitudinal extension of the tube-like means. 

The maximum tensile strength of the fabric is in the 
direction of the reinforcement threads, for which reason 
these various embodiments offer possibilities of adapta- 
tion to different tensile-strength needs in different 
15 directions relative to the longitudinal direction of the 
tube- like means. 

In accordance with a fourth embodiment of the laid- 
yarn fabric the connecting thread system or the rein- 
forcement threads consist of thermoplastic hybrid yarns. 
20 A second embodiment of the inventive method consists 

of applying at least two laid-yarn fabrics, both in the 
form of elastic tube-like means, the reinforcement 
threads of which run at different angles to one another 
and at an angle to the longitudinal axis of the respect- 
25 ive means, on top of one another such that the tube-like 
means together form a multi-layer fabric wherein the 
reinforcement threads of one of the fabrics cross those 
of the other fabric about the core. 

The multi-layer fabric applied on the core exhibit 
30 the same advantages as a multiaxial fabric, because the 

reinforcement threads therein run in different directions 
relative to each other. In consequence of the tube-like 
means being applied on the core one by one, the pliancy 
and shape-adaptability properties of the inventive multi-" 
35 layer fabric are, however, greatly improved: The method 
provides a composite which exhibits tensile strength in 
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all or in desired directions, while retaining excellent 
properties of imitation of the core shape. 

Brief Description of the Drawings 
5 Fig. 1 illustrates the lay-out of the thread system 

and the reinforcement threads in accordance with one 
embodiment of the tube-like means of the invention. 

Fig. 2 is a view on an enlarged scale of. the 
arrangements of the thread system and the reinforcement 
10 threads according to this embodiment of the invention. 

Fig. 3 is a view, likewise on an enlarged scale, of 
the arrangements of the thread system and the reinforce- 
ment threads in accordance with a second embodiment of 
the invention. 

15 Fig. 4 is a view, likewise on an enlarged scale, of 

the arrangements of the thread system and the reinforce- 
ment threads in accordance with a third embodiment of the 
invention. 

Fig. 5 is a schematic representation of a laid-yarn 
20 fabric in accordance with the invention imagined to be 
passed over a core, the diameter of which varies along 
the core length. 

Description of Preferred Embodiments 

25 Fig. 1 illustrates one embodiment of the tube-like 

means in accordance with the invention. A laid-yarn 
fabric forms a tube-like, in the subject case cylin- 
drical, elastic means 1, see also Fig. 2, constructed 
from reinforcement threads 2 and a connecting thread 

30 system consisting of wales 3 and interlacing threads 4. 
The reinforcement threads 2 are arranged so as to extend 
essentially in parallel with the longitudinal direction 
of the tube-like means 1 between the wales 3 that extend 
in the same direction as the threads 2, and they are 

35 maintained in this inter-wale position by means of the 
interlacing threads 4. 
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Fig. 3 illustrates a part of a tubular means in 
accordance with another embodiment of the invention as 
deployed into a flattened condition. In this case, the 
connecting thread system of the fabric comprises 
5 parallel, spaced apart wales 3 and interlacing threads 5, 
6, In each space or gap between the wales 3 an optional 
number of reinforcement threads 2 may be inserted. In 
accordance with the embodiment shown in this drawing 
figure, two reinforcement threads 2 are chosen, like in 

10 the first embodiment, said threads extending in parallel 
relationship with each other and with the wales 3. A 
bottom interlacing thread 5 extends in a zigzag pattern 
intermediate .the wales 3 on one side of the reinforcement 
threads 2 and a top interlacing thread 6 extends in the 

15 same zigzag pattern on the opposite side. 

A laid-yarn fabric as constructed in accordance with 
Fig. 2 possesses the advantage of being of comparatively 
simple structure while at the same time imparting to the 
tube-like means manufactured from laid-yarn fabric, 

20 satisfactory elasticity in the transverse direction, i.e. 
crosswise relative to the extension of the reinforcement 
threads 2. A laid-yarn fabric manufactured in accordance 
with the embodiment of Fig. 3, although requiring a 
larger number of stitch-forming machines (knitting 

25 machines), offers the advantage of exhibiting increased 
flexibility. 

Both reinforcement threads 2 of each pair of threads 
may consist of the same or of different materials, for 
example a polymer material, metal or glass fibres. 

30 In an enlarged view. Fig. 4 shows the structure of a 

laid-yarn fabric in accordance with a third embodiment of 
the invention. In accordance with this embodiment it is 
the reinforcement threads 2 that run in a zigzag pattern 
to interlace the wales 3 that are disposed in parallel 

35 relationship. In the tube-like means 1, this structure 
imparts reinforcement lengthwise as well as crosswise 
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while at the same time some mo.vability is possible also 
lengthwise as a result of elongation of the wales 3. 

All embodiments described in the aforegoing provide 
elasticity properties crosswise owing to the arrangement 
5 of the reinforcement threads 2 and the connecting thread 
system. 

An elastic, tube-like means 1 in accordance with the 
invention, as draped about a core having varying thick- 
ness in its lengthwise extension, is shown schematically 

10 in Fig. 5. In this drawing figure, the tube-like means 1 
is illustrated by longitudinal lines indicating the 
directions of extension of the reinforcement threads. The 
tube-like means is assumed to be positioned on an 
elongate core which is configured with a pronounced 

15 inwardly curved middle portion. On account of the elas- 
ticity of the tube-like means 1 in the transverse 
direction, said means clings to core, narrowly following 
the outline of the latter, thus imitating the shape of 
the core in the desired manner. 

20 Several modifications are possible within the scope 

of the invention as the latter is defined in the appended 
claims. The reinforcement threads 2 may be arranged in 
several different ways in the tube-like means 1. For 
example, their angle to the lengthwise direction of the 

25 tube-like means 1 could be varied as could also the 
manner in which these threads are inserted in and 
interlaced with the connecting thread system. Reinforce- 
ment threads 2 may be used on the entire external face of 
the means 1 or merely on part thereof. In addition, the 

30 basic shape of the tube-like means 1, instead of being 

cylindrical, could be conical or otherwise adapted to the 
shape of the core. The elasticity of the means 1 could be 
achieved either by means of an elastic material, inserted 
into the fabric, or as a result of the very design of the 
35 connecting thread system. 
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CLAIMS 

1- A laid-yarn fabric intended as a reinforcement 
material in the manufacture of fibre composites, and 
5 comprising a connecting thread system and reinforcement 
threads (2) inserted into said thread system, char- 
acterised in that the laid-yarn fabric forms a 
transversely elastic tube-like means. (1) which is ar- 
ranged to be passed over a core in order to form or to be 

10" comprised in said fibre composite. 

2. A laid-yarn fabric as claimed in claim 1, 
characterised in that the reinforcement 
threads (2) are arranged essentially in parallel with the 
longitudinal extension of the tube-like means (1) . 

15 3. A laid-yarn fabric as claimed in claim 1, 

characterised in that the reinforcement 
threads (2) are arranged at an angle to the longitudinal 
extension of the tube-like means (1) . 

4. A laid-yarn fabric as claimed in claim 3, 

20 characterised in that the reinforcement 

threads (2) run in a zigzag pattern in the longitudinal 
extension of the tube-like means (1) . 

5. A laid-yarn fabric as claimed in claims 1-4, 
characterised in that the connecting thread 

25 system and/or the reinforcement threads (2) consists of a 
thermoplastic hybrid yarn. 

6. A method of producing preforms for the manufac- 
ture of fibre composites according to which method a 
laid-yarn fabric is deposited on a core and is injected 

30 with thermosetting plastics, alternatively is heated, if 
the fabric is made from thermoplastic hybrid yarns, 
characterised by applying the laid-yarn 
fabric in the form of a transversely elastic, tube-like 
means (1) having reinforcement threads (2) inserted 

35 therein on the core by passing the tube-like means (1) 

over said core in such a manner that said tube-like means 
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(1), on account of its transverse elasticity, drapes 
itself closely about said core. 

7. A method as claimed in claim 6, charac- 
terised by applying at least two laid-yarn 
5 fabrics, both in the form of elastic tube-like means (1), 
the reinforcement threads (2) of which run at different 
angles to one another and at an angle to the longitudinal 
axis of the respective means (1), on top of one another 
such that the tube-like means (1) together form a multi- 
10 layer fabric wherein the reinforcement threads (2) of one 
of the tube-like means (1) cross those (2) of the other 
means (1) about the core. 



PCT/SE98/O09O1 



ti*s?i*gy5?s*?*i*iTr*i*ii!S JtiTS WT^Tff TThrv y ^Pn fV^S»S??*t ^Sitfy^*lrUS?SP^ feflgSH*j*m^ 

V 




^.■^• sa rl;T;R l^^■,^ ^>-^!^- t.L M.'■^ !^ ft?>i^! ij^ rt't'■^. ^■l B^I^.!. ^.^^»^^l^»?J^ff•^>^^^;•!^fi^!^:»^^VI^^^ 
p;f'ftl!l!5!!flj;^i!l!i!rnn!.! .!.H; t?.!n:?:!l!W!l'f'i'.'.*.'i*ii^!»t^iTi^^ jafiiW* 



TnT^^; ^■^■yr ^B! t!^;fi^ ^??• ^^^B :^!^ ^«^ffl T^: ^^;r' ^»>^:»ffi»^n^^ 



' i !ff{'ry w?t;tn ».! »;i».!i !i!if iftii3 'rii !i'8*«w ?»;nflf^»Tnin;i;wi!i:>ftftii!K»- 
^f^ y■^aa :!l !;^!^»^ ;J!. ^t!.^B ?ti ^^;.^ {l^, f;?;f^» ^^^a^j^!■^^; wn«T^T l;»;^p:'s^!^:^^^ 



Fig. 1 



1 / 5 



wo 99/63141 



PCT/SE98/00901 




Fig. 2 



2 / 5 



wo 99/63141 



PCT/SE98/00901 




wo 99/63141 



PCT/SE98/00901 




Fig. 5 



5 / 5 



INTKRNA'nONAL SEARCH REPORT 



International application No. 

PCT/SE 98/00901 



A. CLASSIFICATION OK SUBJKCr MAri l'R 



IPC6: D06C 3/00, B29C 70/02, B29C 70/16 

Ac-cortiing to I nicrnaiiunal I'Ricnl Classificalion (IPC) or to both naU 



(1PC)< 



I naljunal classiflcation and IPC 



B , I' I f i I DS S I! A RCIU-D 



Minimum documenution searched (classification system followed by classification symbols) 



Documcnlalion searched other than minimum documentation to the extent that such documents are included in the fields searched 


SE,DK,FI,NO classes as above 






Blecironic daU base consulted during the international search (name of data base and, where practicable, search terms used) 


C. DOCUMHNTS CONSIDHRl'D TO BH RHLEVANT 


Category* 


Citation of docnrnenl, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 


US 4774042 A (H.-D. BECKMANN). 27 August 1988 
(27.08.88). figure, abstract 


1,2,6 


Y 


US 3007497 A (S.M. SHOBERT), 7 November 1961 
(07.11.61). figure 3 


1.2.6 


A 


EP 0442092 A2 (MAN TECHNOLOGIE AKTIENGESELLSCHAFT) , 
21 August 1991 (21.08.91) 


1.2.6 


A 


US 4777B59 A (W.A. PLUMMER. JR.), 18 October 1988 
(18.10.88) 


1.2.6 


1 I'lirllicr documents arc listed in the continuation of Box C. \ )(| See patent family annex. 


* Spcciftl calcgnrics nf cited d<Kumcnts: 

'A' document d dining the general sute of the art whidi il not conndered 

lo he ai pRrticular rclcvuncc 

crlicr document hut puhhshcd on or aOcr the inlcmalicmal filing dale 

document which may throw doubts on priority claim(s) or which is 
cited to csublidi the puhlication dale of another duuion or other 
sficdal reason (as specified) 
'O' document rcicrring to an oral dtsclomrc, use, cxhihi1i<m or other 
meanx 

'P' document publi*cd prior In Uic inicmaiicmal filing date hut later than 

ihc priorily dale clflimcd 


T" later document published alter the international filing date or priority 
date and not in conflict with the ^>plicalion but dted to understand 
the principle or theory underlying the invcniian 

•X* document of particular rdevann: the daimed invention cannot be 
considered novel or cannot be consdcKd to involve an inventive 
step when the document ia taken alone 

' Y' document of particular relevance: the daimed inveniicn cannot be 
considered to involve an inventive Step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

document member of the same patent family 


Date uf the actual cuniplctiun of the intentaliunal seardi 
12 January 1999 


Date of mailing of the international search report 

2 0 -10- 1999 


Name and ntaiUng address of the ISA/ 
Swedish Patent Orfice 
Box 5055. S-102 42 STOCKHOLM 
Facsimile No. +46 8 fififi 02 86 


Authorized officer 

Johan Lof stedt 

Telephone No. + 46 8 782 25 00 



Form PCr/iSA/llO (scaind sheet) (July 1992) 



IN FKRNA TIONAL SEARCH REPORT 



International application No. 

PCT/SE 98/00901 



C (ConUriuation). DOCUMIiNTS CONSIDERHD TO Bli RI- LEVANT 



Category* 



Ctation of document, with tndtcatiuri, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 9211128 Al (ALLIED-SIGNAL INC.).. 9 July 1992 
(09.07.92) 



US 5619903 A (C.W. ROGERS ET AL), 15 April 1997 
(15.04.97) 



EP 0839941 Al (AEROSPATIALE SOCIETE NATIONALE 
INDUSTRIELLE), 6 May 1998 (06.05.98) 



1.2,6 



1.2.6 



1.2,6 



Kiirm l>CI71SA/2iO (coniinuaUnn of second sheet) (July IV92) 



IN lERNATIONAL SK ARCH RKPORT 
Iiirorniation on patent family members 



International application No. 

PCT/SE 98/00901 



Patent duuumcnt 
dted in Karch report 



rublicalJun 
date 



Patent family 
member(s) 



US 4774042 A 



27/08/88 



DE 3617248 A»C 



US 3007497 A 
EP 0442092 A2 



07/11/61 
21/08/91 



NONE 



AT 
DE 
DE 
DE 
EP 
ES 



122962 
4004473 
4124015 
59009143 
0523471 
2072358 



US 4777859 A 



18/10/88 



AU 
CA 
EP 
JP 
US 



3191884 A 
1248375 A 
0134864 A 
60065194 A 
4741087 A 



MO 9211128 Al 09/07/92 



AU 
DE 
EP 
JP 
US 
US 



8539591 A 
69111617 D 
0564455 A,B 
7004879 B 
5101556 A 
5154109 A 



US 5619903 A 



15/04/97 



CA 2205905 A 

EP 0795054 A 

JP 10510012 T 

WO 9617120 A 



EP 0839941 Al 06/05/98 



CA 
FR 
JP 



2217440 A 
2753993 A,B 
10131010 A 



Publication 
date 



12/03/87 



15/06/95 
22/08/91 
28/01/93 
00/00/00 
20/01/93 
16/07/95 



21/03/85 
10/01/89 
27/03/85 
13/04/85 
03/05/88 



22/07/92 
00/00/00 
13/10/93 
25/01/95 
07/04/92 
13/10/92 



06/06/96 
17/09/97 
29/09/98 
06/06/96 



01/04/98 
03/04/98 
19/05/98 



Form l*cr/IS/V/2IO (patent family annex) (July 1992) 



